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0929-6441/ª 2015, Elsevier Taiwan LLProximal phalanx fractures are common. Impingements of flexor tendons on the fractured
segment after intervention may occur and can be diagnosed by high-resolution ultrasound.
The present report highlights the usefulness of musculoskeletal ultrasound in evaluation of
persistent finger pain after a proximal phalanx fracture and the importance of dynamic exam-
ination in identifying the painful mechanism, which may alter the decision regarding the post-
operative treatment course.
ª 2015, Elsevier Taiwan LLC and the Chinese Taipei Society of Ultrasound in Medicine.
Open access under CC BY-NC-ND license.ing authors declare no con-
ng, Department of Physical
l Taiwan University Hospital,
iversity College of Medicine,
aipei City 10845, Taiwan.
om.tw (K.-V. Chang).
.02.007
C and the Chinese Taipei SocietyIntroduction
Improper diagnosis and treatment of finger injuries can
cause deformity and dysfunction over time. A thorough
understanding of anatomy and injury mechanisms of fingers
can help physicians properly diagnose and treat finger in-
juries [1]. The palmar aspect of the hand is divided into five
zones; zone II is named no man’s land due to its complex
anatomical characteristics. The flexor digitorumof Ultrasound in Medicine. Open access under CC BY-NC-ND license.
40 A.E.-S. Allam et al.superficialis and flexor digitorum profundus tendons are
encircled by the fibro-osseous digital sheath in zone II. Even
trivial swelling of any component within the digital sheath
will result in impairment of finger gliding [2]. Stiffness after
treatment of finger injuries is a common complication due
to immobilization. Conditions that predispose to stiffness
include crush injuries, multiple finger injuries, open frac-
tures, and after plate fixation of phalangeal fractures [3].
High-resolution ultrasound is capable of delineating trivial
changes of tendons and ligaments following a traumatic
event [4], further modifying the subsequent management
decision.Report
A male patient aged 28 years presented in the orthopedic
department with pain, swelling and limited flexion of
proximal interphalangeal joint of the left ring finger after
falling on his left hand during a football match. A plain
radiograph was taken and showed a proximal phalanx
fracture of his left ring finger. Closed reduction and cast
fixation were performed for 3 weeks. After the cast wasFig. 1 (A) Plain radiograph of the left ring finger after removal of
(void arrows). (B) Note the swelling of his left ring finger at the p
parison to the healthy right ring finger. (C) Palmar longitudinal scan
normal flexor tendon (arrowheads) lying on the bone cortex (solid a
his left ring finger showing a seagull extending its wings of the cros
are compressed by the fractured segment with fluid collection (ye
the rest of the proximal phalanx. (For interpretation of the referen
web version of this article.)removed, another plain radiograph was taken, revealing
that the proximal phalanx was not aligned properly and
the fractured segment was directed palmarly (Fig. 1A).
One week later the patient was referred for rehabilita-
tion, and he presented with swelling, painful limitation of
flexion, and changes of color of his left ring finger
(Fig. 1B).
As the plain radiograph (Fig. 1A) showed that the bone
ends of the fracture were directed palmarly, we suspected
the pain originated from the involvement of the finger
flexor tendons. Initiation of rehabilitation was postponed
and we arranged a high-resolution ultrasound examination
for the proximal phalanx of his left ring finger.
Compared with the normal side (Fig. 1C), static exami-
nation in the palmar long axis view showed both ends of the
fracture segment compressing the flexor tendons (Fig. 1D).
Fluid collection and thickened synovium were observed on
the cortical surface of the proximal phalanx. Interestingly,
the dynamic examination showed impingement between
the flexor tendon and the fractured segment. Therefore,
we decided to delay passive range of motion exercises and
the patient was referred to the department of plastic sur-
gery and received a fascial graft between the fracturedthe cast showing palmar displacement of the fractured segment
roximal phalanx (solid arrow) and the change of color in com-
of the healthy right ring finger at the proximal phalanx shows a
rrows). (D) Palmar longitudinal scan of the proximal phalanx of
sing bone ends (void arrows). The flexor tendons (arrowheads)
llow dot) and thickened synovium (red dot). Solid arrows mark
ces to color in this figure legend, the reader is referred to the
Ultrasound Imaging for Proximal Phalanx Fracture 41phalanx and the overlying tendon. His pain was gradually
relieved after surgery.
Discussion
Finger fractures are common injuries [5], and occur more
frequently on the proximal phalanges than on middle and
distal phalanges [6]. Closed reduction is conducted for
stable fractures of the proximal phalanx while displacing
fractures with or without instability should be treated
operatively [7]. High-resolution ultrasound is a non-invasive
imaging modality without radiation and permits real time
dynamic scan [8]. It can visualize fractures as disruption of
bone continuity as small as 1 mm in cadavers and soft tissue
interposition at the fracture site [9]. Flexor tendons can be
involved in proximal phalanx fractures leading to persistent
pain if the fracture is not properly managed, these cases
should be treated with operative intervention rather than
closed reduction [10].
In our patient, musculoskeletal ultrasound examination
played a crucial role in visualizing an angulated fracture
segment with a volar displacement of both bony ends,
which appeared like a seagull extending its wings (Fig. 1D).
Dynamic sonographic examination revealed impingement
between the finger flexor tendon and the displaced frag-
ment, further urging us to postpone rehabilitation to pre-
vent subsequent tendon tear during the range of motion
exercise. If there was no impingement on dynamic scan,
the first line of treatment would be nonsteroidal anti-
inflammatory drugs and the passive range of motion exer-
cise would be continued. The present case highlights the
usefulness of musculoskeletal ultrasound in the evaluationof persistent finger pain after a proximal phalanx fracture
and the importance of dynamic examination in identifying
the painful mechanism, which may alter decision making as
regards the postoperative management.References
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